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^^^S] c^v} ^ o]^ oj-g.^ ^B^n^ yfl^S^ wj-i^ o] 7flAl£]ol ojcf. ^7] «?1 

^^n^ 10. 000 A/^ o]^^o] ^>-§-^m 5|-«1-7];^1^ <?ipHl ^ 

n <^1» ^-g-tt ^S^^ Wfl^^ ^o\] ^^fe Bfl^^ 

^, ^e^B^-^ ^^>*H ^71 Sfl^o] i.#Al7l5l, ^71 ifj-^oll ^«fl 

^Sl^-i- ^i^l-tlr4. <a^> "J-*^* -§--§-«■ ^-f ^5lS]-o] jLJ^^ol oip].^ 7ltfl^ ^ 

£ lb 
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^^^^ <^v} ^ o]M. o]-§-^ ^E^°| tifl^Jd^l {Method for Polishing Copper 

Layer and Method for Forming Copper Layer Using the Same} 

£ la ^ S Ib^ ^ ^] 1 ^Ajc^H] ^e) ^1-0:1 o^n> wj-^^ ^^^>7l ^tb 

>> ^ ^^^^ ^S^^^ <gp> ^ ol§ oj-g-^V ^£)nV yflAlo^ aj-i^oll ^-^S, 

^i=f ^oMl^VTflfe, slurry)!- A>-g-^V S)-*}-7l Tj] 2^ o^oH chemical mechanical polishing: 

CMP)oll 9]^ ^^^S] <^x.} ^ ol» ol-g.^ tifl^o] ^olcf. 
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<6> <ao}-^o.^, ^^H-i ni]^]cq ^^6]] rcf-el- tiVj^^] ^^l^ tij^t^o. 

S ^^^^fJL 9X^. ZL 7]^ ^o\] $X<^^, ^V^l^ ZL^O.^ -^^^>^ tfl-g-%=^ 

^i^J- ^^^Cf. o]6\] 45]., ^ -l-ig. ^S. ^ 

^ vsfls 7]^ ^, ^^lA-ll 7}^ 7l#(microelectromechanical system: 
MEMS)S ^^51^ SZcf. 

■^;^> <5l^£(electrical migration)7> &t\. ^e)* >^7l aVs^l ^J"^!^ ^l^:"^! ^11^*>JI 

5ai^. ^, wfl^ ;^12:<^1 A>.g-^>j7 ^0)4. 

<8> ^s^^ ^Al ^;.^o] ^^o] «^i^C|.. irll^ofl, ^s^^ 5).e|-7l7il2] -^pXCMP) 

<9> S|-4!-7l7jl2l ^pH] o^;5H ¥5]* Hfl^O.^ ^^^^>7l ^ «J-'^S] c^l-fr^ T^^IW^^*! 

6, 423, 637 J: (issued to Han) ^ ^1^^^ 6, 475, 9 14:51 (issued to Kim)<^l 7flAlslol o^cf. 

^■S], ^7] 7}^ 7]^S.^•^ ^ell- A>.g-tt ^^E-lo) ;^]^ Hj-i^o] 6\]^ u]^^^M.^ 

6, 083, 802 J: (issued to Wen, et al.)<^l 7flAl5]ol ojc]-. 

<10> ^y] XJ]^^^ ^^ 6,083,802^<H1 ^sr>^, <?1^E-1# ^]S:^7] S\^g^O^S.^^ 

5LS.efl:^liS (photoresist) sflnH^ ^l-§-^cf. ^, ol^itb iSefl^l^H sfl^^^^^i 
Bl« ^'^(molding)^!-?]! ^cf. ^e:) oiDiBlS. ^^^€\-7] ^tt ^^r^ioll 
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all iSefl^j^B 311^^ ^VT^tb <^^^ ^^cf. «fl^<Hl, ^7l i££l1^1:iH ^^o] ti>^ 
#ol7l <?^^>^ (polishing rate)# ^Tfl S^^^Vt^M- o^^^ ^^i] S^^^ttcf. 

P> Al^o^ o^:^ Stl: i£ 511^1 3i)l^oll ^l-'^t!: ^1^1^. 

<12> n:l-e^-Ai, ^efloll^ ^e^^^ 5l-«}-7l7ll^ «?^p>l- €^s>7fl ^^>7l ufl^oll ^*l-7l 

^1^ o^dHI o^^v ^e^^s] m^^-^ ^^t}7\] ^^}^ ^^o] iaiBls]-7fl ^^Stbc^-. o] 
^. ^^]^ 7}^ 7]^S.^^ JL^^^mr ;*11S# o:|^7ll 

<i4> ^^^^^12-=-^^,^^ 'S^V^* sl-tl-7Ml^ <gp|-7l- 71-^ ^el^^ wfl^^ 

<15> ^ ^V,^o^ ^1 3 S.^^^ ^o. <gp].^^ 51-^ 2]-«|-7l7fl^ <^^}7} 7}^^ ^^B^sq- 

<16> >^V7l :^1 1 ^^^5^>7] ^ ^^^^ a) 7m ^oHl ^£1^1-^ ^^^^m ^ 

^1: ^ b) ^^71 ^sl^i-^ ^^Hl-sl, ^7l ^p>^ ^7l ^el^^ '^'^}-%:^] ^o]S. lO.OOOA/^ 
olAj-ol ^eie^l- A>-g-^l-^ 5|-«j-7l7fl^ o^nHl o| sfl ^^^£l^ i^t-Vcf. 
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7> ^7] ^1 2 ^2^^ ^^^^1-71 ^ ^^^Sl a) 7]^ ^oll H^^l* Si 

^^^S. ^^^*>^ ^^]; ^ c) ^7] ^^n^ <^^}^}<^ ^7] 3.^^ 

^/^7] <^n>^ ^B]^^ '^T^V^'^l lO.OOOA/^ o]^o] ^e^g:)^ ^v^^l-^ 

71 2^ 9i^M ^^^^^ ^^11- i^tt^-. 

3> >^i-7l ;^1 3 ^^^^>7l ^ a) 7]% ^Hl ;Hl 1 H^^l# 

1 ^^J^ 3^11^* ^^i^}^ ^^1; b) ^>7l ^] 1 B^^l^ ^^2}- ^ >^7l ^1 1 SjAgn^. 

Bflli -'^H] 1 AlJ^nl-^ ^#^0.^ ^ ^^1 i c) ^7] ;^1 1 ^fi^ ^^1:^^}-^ '^^}^} 

^1 1 ^^Sn Si^-^ ic#Al7lSl, ^1-7] ^P>^ ^1 1 Al^n^o^ o^P>^ 

ol ^ol£ 10. 000 A/^ <5l>a-^ ^slel# A>^*>^ ^^7l;^l^ c^^Hl ^«fl ^^^5)^^ ^ 
^1; d) ^1 1 H^^l^i ^-iiaoii ^^^^ ^1 1 ^e] Aij^n^o^ fec^l^^Ms. ^71 ^1 1 

^11* :^l7ls|-H.S-^ ^>7l ^1 1 B^^Hl ^7] ;^1 1 ^S] Al^nVo] ul]^^ H^^l ^2:1-* ^ 

^^*>^ ^^1; e) ^7l H^^l ^1 1 S1>^J3^ 5ifl^ >^<H1 -^71 B^^l S. 

^1: ic#Al7l^ ;^1 2 H^^m ^] 2 sfl^^ ^^^^^ ^^1: f) ^7] ^] 2 H^^l 

2] ^ ^V7l ^1 2 ^Hl ^1 2 ^el Aj^nVo. <^^2^0.5. ^A^5r>^ 

^^1; g) ^7l ;^1 2 ^el -^ofl ^ElB^^ ^-^^^>^ ^;^1; ^ h) ^T-71 ^el^ 

^ ^-7l ;^1 2 ^el Ai:^^-^ ^^H^.^ ;^l7-l*H -^M 2 sl-^^^^- 211^^01 v^^ai^i^ 

> >^7l ^&1B^- Aljcn^o^ 5l-«|-7l;^l^ <?li^Hl^-l ^7l I£.^ aIj^o^o^ 

^p>^oi 10.000A/& olu><^ ^-f<^l^ ^71 ^«|-7Hl^ «?^pH1 0:1^ Jt#5l^ 51^5^ 3fl€<^l 

"i^^-ir n^el-'^i, ^ 2j-?)-7l7ll^ ^^Hl^i^ ^71 ^SlBl- Al^n^-o) 
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nV^o] ^o]s. lO.OOOA/^ <:>l^o^^ ^>-§-t!-4. ^V^^^Ml^. ^e^^ 

Ajcn^o^ ^i^V^o] :^o]s. IS.OOOA/^ <^]^^9l ^>-§-t]:i=l-. 

> ^^1. ^^7] 9^^}^'=>] ^<^S. ICOOOA/^ ol>^oi ^>-§-*>7l nfl^oll «?^p> 
•a-^^ 7>^^>i=f. <^7lAi, ^7] <?^p> -a-^-e: 0.1 ifl^l 2.0psi<?l ^^1 w>^^e>nf. ol^ 
, 91^} O.lpsi o]n><^ ^-^-<H1^ ^oM -ilnl- <y-^ol o^n> X\7^o] 7^o]^] 
7] Kfl^olji, ^7] og-^o] 2.0psil- ^31)-^ ^pHI ^«fl sjAjB]- 

^] 7>^tl- #sl?l-^^efl<^lB #^:^fl(polycarboxylate polymer)!- ^e^&ll- ^>-§-*>7l 

^^1: ^<^1 wV^^^Vt^-. 

> ^oM #e^7>4^ellolH 2:^^#oi] tfl^V c^i^ ^^^^ 
PCT/US1997/ 17943 7flAl£lo:| oj^t^, 

» ^21^^ afl-a^ ^7l^ <a^-g: ^e] <?l^E-lS!l- 

^ ^, ^71 ^^E^S. ^]2it}7] ^7| ^«S«r ^^*] ;^171^ ufl ^ 

7] <a^Eil- ^^1-Al7l7l nfl^olcf. ttfl^oll , ^7] sfl^o.^^:]^ ^7] z^e) o]^^^ 
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<24> ZL^Jl, ^1-71 ^l^e]-^ H^'^, l:e|7l^#ai-^(PVD) IL^ S[n 

7l^^^i-^(CVD) ^^^^ ^ ^4. 

<25> olsf :y-ol, ^ ^'^oilA-l^ 5|-«1-7l;^l^ o.^ <ai:'>^ nfl ^]-«-o:) ^1 

^1^ '^^^^ #^ ^ ^i=f. tt).e|-^i, €^>^ 3^^^^^ afl^^ ^^^o] 7>^^>cf. 

<26> (^Alc^l) 

<27> o]*>, ^ ^Vrgo^ ^e^^-Sl «J-^<=>fl cfl^l-o^ ^2it}o^ ^U^]^] ^t^^M 

<28> £ la ^ H Ib^ ^ ^^^^ ^] 1 ^Al<^]ofl i4=^s^n^o] o^p]. Hj-i^o. 

<29> £ ia» 71^(10) ^Hl ^el^Hl2)^ ^^^^4. ^1^, ^s^5V(i2)^ ^ 

9^^}^ ^sl^V^^efloiH #B^B^# ^>-g-?l:Cf. ^s]Jl, "a-^^ ^ lpsi7> 

sli^ 2:^^%}:^-. ^^1, #e1el# A>-g-s:l-H.S.>Ml >^7l ^fi^^^ ^^}^^ ^ IS.OOOA/^ 
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<32> ol^>, ^ ttVx^o^ ^S^eV tiflAlo^ n^^6\] cfl^V^ #SsH ^ 

<33> £ 2a £ 2c^ ^ ^1 2 ^Al^^jofl n]-^ ^ejn^ afl^o^ laj-^^ ^^s^>7l 

<34> s. 2a# ^S^V^a. 71:^(20) '^<^1 H^^l (trench) (23) » 2fl^(22)-0 ^a-^ ^ 

Sefl^l^iH sfl^# ^^^^cf. 71^(20) ^Hl ^^^^cf. ne^ji, 

i^^* ^^7l S^^l(23)7> -^^^ -^^^ ^^l^H ^71 

H€^1(23)S -^^^ 5L£5ll^l^iHB]-* ^]7]^v]., o]o\] v^^^ 7l:a:(20) ^Hl^ H€^l 

(23) ^ 5.^^ iSefl^l^JE (22)01 ^^^^cf. 

<35> :£ 2bl- ^2:^>^. H^^l(23)^ ^-1^ ^ 5LS.2^1;^1^H 3^11^(22) ^<^1 ^B] 

Al = EV(24)# ^^^o.^ ^^^t!:i=f. ^7l ^el Al:cn^(24)^ ^7l S^'^ ^^i-'^C 

s\-n7]^^^^ l-Hl7l^J-^2V)o.^ ^^^tbcf. o^7lA-l^ A^^^I-^^lD]-^ B^Bf^^HTi layer), 
^s|-E]Ef^nj.(xiN layer) o]^o] ^^}^o_s, t^^^ ^uzj- ^^^^ ^ 

<36> T£ 2c# ^2i^>tS, JtS-Bfl^lri^H 51)^(22)^ S^^l >a-7l ^S] Aj^n^ 

(24) ^ <gp>t!:Cl-. ojofl tcj-E^-, ^7] A):cn|(24)o. ^el^i tili^(24a)-2-^ ^, 

7] H^^](23)^ #^2). ;^-]^oll ^s^n^ Hfl^(24a)ol ^^^^i^. £ 2c^]^'\9] ^e) A]:B^(24)fi1 
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<37> iAl^>^l^ ^X3:^l'?>. ^7] ^S] Al=nl.(24)^ <^V}^ ^, ^71 £^ -^Jlj- ^ 

# ^^^^S. ^7] H^^l(23)ofl ^el^l- nfl^^l?!^ ^<^1 W>#2j5:>Cf. 

<38> o]9\. ^o]^ ^7] ^B]^- Wfl^^ ^^^«>7l ^el^^ 3l-^7l;ql^ o^p].^ ttfl 

c^v}^ ^ <aT^> -a-^fi] ^^^o] 7>^^l-£.^>^ 3fl€^ ^B^n^ afl^Sl ^^^o] 7>^*> 

Cf. 145}A-^. A^^m ^1^1^^] 7}^ 7]^o\] ^7] ^^^^ 

<39> SAjsrH^ ^^^1^. ^5^^ Wfl^S] ^o]^ t^^^^T]] S^^^ ^ ^Cf. ^, >a-7l 

^Sl^^ 5|-^7l7l]2^ ^i^l-<^l^i ^Sefl^l^:E K^O] ic,^^ <il^<^l, ^A]-^ 

(in-situ)^ sfl^ ^ T^e^^^ wfl^* ^^1 <aD>^l-^S.>^ ^7] ^e]^ 

Hfl^o^ ^oi^ ^ ^oli:f. ^^1^ ><«]-g-^H Aiz^- 

<40> olar>, ^ ^tgo^ ^S^n| yflAlo^ ^Aj wj-,^ ^g;] olclEi^] wj-^o]] i:fls:H ^ 

<4i> £ 3a tfl^l £ 3f^ ^ ^13 trj-s. ^s:) oic^e-Io;! ^^^1-71 

<42> £ 3a* 71^(30) 1 H^^1(33)l- y^] 1 ^^(32) 

* ^7] 1 H^^l(33)^ ^^sf ^ ^^7] 1 

(32) 1 Al^^^(£Alo>^)^ =L^Jl, ^7] ^] 1 iS.efl^l>iH 4^(32) 



25-11 



1 



20030069539 ^^ 'U^}: 2003/12/4 

<43> ^7]^^, ^7] ^1 1 5£S.efl^liH 311^(32)^ £. 2a<^l^i^ «o^^4 ^'U^ ^^fl ^ 

1 Ai:cn^o] ^ti-7l;qi^ o^p>^ £. 2c<^l>H2l ^J-'^^ ^"at!- ^J-^-^l ^«fl 
<44> ojoil rc).s^, .^1-71 1 :e^^1(33)o] 7;\^^6\]^ ^] i ^e!) a1:e.b]- an ^(34)0] 

<45> £ 3bl- ^1-71 ^] 1 H^^l(33)^ ;^iia<^l ^1 1 ^2] ^1:e.^i- ^^(34)2] 

^o]77}7]s. ^^7] 1 3fl^(32) ^ ^7] 1 H^^l (33)^1 ^^o)] 1 

Al = n^ 5ll€(34)* ^iTlt!:^. 

<46> o]d\] 45}^ ^1-71 71^(30) ^Hl^ 1 Al^n^ 211 €(34)0] V^^^ E^^l ^Sil" 

(34a)ol 

<47> c:^7lA-l, >^i-7l 1 iSefl^l^fiH 2|1€(32) ^ ;^11 1 B^^l(33)^ ^^<^1 ^^^^ ^1 

1 ^el Ajjcn]- 2fl^(34)^ ^1-71 xil 1 iS.efl;^lrfiH 3ll€(32)2^ s.^-^ i^^^]^ ^, •elA]:^ 
(in-situ)S. ^1-71 ^1 1 5£S.efl;^liH ^^(32) H^^l(33) ^1 1 ^1 = ^ 

5^11€(34)1- ^Tfl o^P>*>s.S.Ml ^]7]^ ^s. 9X^, -g-;^!* A>-g-^>c^ 1 3£S.ell;^l>iH sfl 

^(32)^ ^zv^ nfl ^^til* ^l-§-s>o^ ^7] ^] 1 B^^l(33) 1 A] = 5]- sfl^ 

(34)^ ^^^1 ^z^-^V^S^I ^]7]^ ^S. 91^. 

<48> £ 3c ^ £ 3d» %i-2:^>^, ^7] H^^l ^^#(34a)^ 71^^(30) ^<H| >i| 2 

^ ^^2jo.^ ;Hl7l3:>£.S-Ml Aj-7j E^^] ^^^(34a)o^ ^ig^ i^^A]^]^ ^1 2 H^^l(37)l- 
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<49> o]6\] n|-5l-, A^7i 71^(30) ^oHl^ ^7] H^^l ^2:l-(34a)^ ^] 2 

^1(37)1- ^1 2 SSefl^l^H 3il]^(36a)ol 

<50> S. 3e» ^2:^>ia, 2 H^^l(37)^ ^^i^- ^-It^ ^ ^1 2 5LS.e)l^l^B ^ 

€(36a) 2 A]j=n^(38)^ o^^^o.^ <^H^i. ^7] ^1 2 ^1^^ 

(38) ^Hl ^El5]-(40)^ ^^^ttcf. ^71^-1, ^V7l 2 ^l:^sV(38)^ ^^^(^^^y]^^^. 

<5i> ojofl aj-e^., ^1-71 ^1 2 ^1(37)5] ^^ozf ^ ^^7] ^] 2 itSell^l^^H 2fl€(36) 

^1 2 ^el ^1 = ^K38) ^ ^2:iBi-(40)ol ^^V^o.^ ^^j^t^. 

<52> H 3fl- ^>7l 2 ^£e11^1:±iH 2fl^(36a)^ S^o] ^y] z^^y^ 

(40) ^ ^^7] ^] 2 ^1:^^(38)^ ^^V^ ^]7^^^. ^7] ^]7]^ S. 2c<^]^^^ 

<53> o]6\] n|-5f, ^V7l 71^(30) ^Hl^ ^T-71 2 H^^](37)S] ^^ozf 2 A] 

3fi€(38a) ^ 2fl^(40a)ol ^>a^i=l-. 

<54> ncfe^-A-l, >^i-7l ^7] H^^l i^3:*(34a), ^1 2 aI^d^ 2ll€(38a) ^ 

^&|BV 3}l^(40a)* ^S] ol^El# ^^^^ ^ oicf. ^, ^^}^ ;^^J2)- 7]^ 

<55> o^7lA-l, ^7] ^^7]:^]^ ^v}^ #Hl^>4^eflolH ^>-§-*>3l. 

c^n> <a-^^ <^ lpsi7> 5li^ ^^ie>Ji, <gT^>#* 18,000A/^ ^S. S^^^SLS.^ ^1 1 
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S.i]]^]^B. 21)^ ^ 75)1 2 iSefl^l^iB sfl^oil ^1^]^ <^*J:^ ^ o;icf. uflg-o]! , ^7] 

^ ^^B^ ^12: ^^^^ ^^tl <^l-g-^H ^lS.>i(CMOS) ^ ^Hl MEMS -^I^Bll- ^ 

<59> s. 4a» ^S^V^. ^^^(52)* 71^(50) ^Ml ^^-y-, ^ 

# 3i|)^(53)# ^^^*Vcf. 

<60> £ 4bl- ^^7] 3xil^(53)af ^^£1^ <?1^B]^ til-^- ^^(56)^ ^^^tt^f. ^^fl 

^^S., ^1 1 H^^l« ^1 1 iSell^l^iH 2fl^(54)* ^^^?!r ^, >a-7l 1 H^^l tfl«^l 

^^^tt ^, ^1-7] 1 iSefl^l^iH 3llEi(54)^ JL^^l "^^># ^^IW. '^7]^^ , 

^7] <?ln>^ 3 -M^l*^!^ 2l-«^7l;^l^ <ap>sq- ^^^tb ^«fl nfl^^ll, ^7l ^ 
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<63> o]oll 2 H^^l vflofl ^e] AlJBB^- ^ ^el^o] 01]^^ -el^El^ 7]^ 

(58)* -g-<^l^Hl ^ ^x:]-. 

<64> ^ 4(11- ^S*>^, ^7l -y^B]^ 7l^ ^^(58)21- 9^^^^ 9m^]s] 

€^(60)* ^^^W. ^] 3 H^^ll- ^1 3 ^Sell^l^B n^i57)-^ ^^^^ 

(60)* -g-<='l^V7ll ^ 
<66> i 4d-I- A]-g-^>o^ 71:^(40) ^<=^] ^^^^ ^1 1, 2 ^ ^1 3 iSefl 

^l^S 3^^(54 , 55 , 57)* ;^l7lt!:i=f. <^H1 n:l-5l-, 7l:a:(40) >a-<^1^ ^^<i=^^ 

«?1B]E-1(100)7V 
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'> ^^^^ wV^^itl: ^Ajc^lcHl ^^s^H -£Als:l-Jl ^^^l-^^li?> ol^l-o^ ^^^^ 
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11 

b) ^>7l ^E^^^ ^i^>*>s). >a-7l <?!^>^ ^el^sl <^ol-^ol ^o^:£ lO.OOOA/^ 
[^^*^ 21 

^V7l cgp].^ 0.1 vfl;^l 2psi^ 9^^} ^^n^S. ^^^}^ ^^1-2.^ ^B^Bi-o) 
31 

41 

a) 7m B^^ll- 51^5^1- 311^^ ^-^^^V^ ^^1.; 



25-17 



1020030069539 #^ <^;^1-: 2003/12/4 

c) ^^7] ^^^^ <Si^>*H ^7] S]>S^ 3fl€^ i^#Al7lS|, o^pf^ ^7] 

^^^9] <^v}%o] ^o\S. 10, 000 A/^ Oj^j-o] ^E^ell- A>^5:>^ 5l.*V7l7l]^ ^IpH ^ «fl ^ 

[^^^^J- 5] 

^7] '^^}^ 0.1 tfl^l 2psi^ 91^} ^H^i l-sl7}-4^eflol:E ^^^fli- ^aje^ 

c) ^7] 1 ^i^>^H ^71 ^1 1 sl^S^ jjfl^o:) >a- 

7l <?^n>^ ^J-7l ^] 1 ^e] ^1:^^^ '^'^V^ol ^<=>]S. lO.OOOA/^ oj^oi ^eiell- A>-g-5:>^ 
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g) ^7] ^1 2 A]^n| >^oii ^s^B^-^ ^^^*>^ ^ 

h) ^71 ^5^^!- ^ ^71 ;H1 2 Al:^n]-^ o.^ ^iTl^^H ^7] 2 Sl'^^^ 2|1 

7] 

81 

1 AlJE-^i-sl <gp>^ 0.1 ifl^l 2psi^ ^T^> ^Hl^i l-e]^>^^5il<^lH 

9] 

^7] 1 5)^3^ sfl^o] ;Hi7i^ ^^7]^]^ <^^} -g-;^i# A>-g-t!- ^2^<^] 
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10] 

^1 6 *j-<^l ^^^i. 

^7] ^^n^ ^7] S.^^, sltn7]^^^'n Sfe #el7l>a-^3}-i^<^l ^^^^^ 
11] 
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